with experiment.
The accuracy of the pseudocharge density for the case of silicon is also examined and found to be in good agreement with recent x-ray experimental results.
Remarkable progress has recently been made in the measurement of charge distributions in crystalline silicon . 1-6 and german1um.
These exceedingly precise measurements, in the case of silicon, have allowed the valence charge density to be accurately determined for the f~r~t time.
5
Such measurements are, of course, of considerable value not only as a means of ascertaining the accuracy of band structure calculations and the resulting wavefunctions, but as a means of better understanding the bonding process itself.
In this context there has been much inter~st in determining the behavior of the valence charge density, and in particular -2-. In establishing the temperature dependence of the bonding charge~the anharmonic contribution from the ion : motion must::be .suotracted out from the "forbidden" (222) reflection. , for the bond, the temperature dependence of this reflection can be analyzed in terms of this "bond" structure factor. The procedure which we shall follow in -obtaining the temperature dependence of the structure factor for the bond will be analogous ·to the atomic structure factor case.
In the atomic case the structure factor is the product of two factors: the fourier transform of the charge distribution~~or scattering factor, and a Debye-Waller factor.
The first factor accounts for the charge distribution, the second for thermal motion. To calculate the structure factor for the bond we first calculate the charge distribution with the ion cores in their equilibrium positions and determine the scattering factor for the bond. Next we take the bond motion into account by an appropriate Debye-Waller factor, and obtain the structure factor for the bond by the product The results of our calculations are given in Figure 1 for silicon and Figure Finally we mention that the accuracy of our pseudocharge density calculation in yielding an accurate temperature dependence for the forbidden (222) reflection, and in producing an accurate valence charge density is quite encouraging.
We expect the pseudocharge density to fail to reproduce the ·~.
•.
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